There is limited data on the recovery of factors associated with decisional capacity in patients with psychosis.
Studies of treatment in mental illness should use measures of function as the outcome. Cognitive ability is likely to be central to this. 1 There is already evidence that symptoms are related to neurocognitive changes 2 and that neurocognitive impairments influence the behavioural handicaps of schizophrenia 3 and treatment responses. 4 Functional mental capacity is often used to refer to functional decision-making abilities required by a patient to make legally competent decisions about their care. 5 Cross-sectional studies show that between 43.8% 6 and 60% 7 of patients admitted to a psychiatric hospital lack treatment-related functional decisional capacity at a given time. Up to 50% of patients admitted to hospital with an acute episode of schizophrenia and symptomatic bipolar disorder have impairments in at least one element of functional capacity to make decisions regarding treatment compared with between 20 and 25% of those admitted with depression. [8] [9] [10] Despite these figures, there are still relatively few studies of the recovery of functional mental capacity in patients being treated for psychosis. Although we know that evidence-based treatments such as antipsychotic medication can produce improvements in symptoms by 4-6 weeks, 11 little is known about the rate of recovery of functional decision-making mental capacity in the early weeks of treatment or the relationship between capacity and changes in symptom severity or global functioning. Some research in forensic psychiatric populations addresses this issue and shows that patients' abilities to consent to treatment and to demonstrate fitness to plead do indeed improve with treatment; however, this has only been shown over long periods. 12 In this population, different functional mental capacities were shown to correlate directly with global function and inversely with severity of psychotic symptoms. 13 To date, no similar studies have been conducted in a non-forensic psychiatric population.
When the presence of incapacity is suspected, most jurisdictions would recommend employing a functional approach to assess this. [14] [15] [16] [17] The functional approach usually comprises tests of the ability to understand the relevant information, the ability to reason with the given information, the ability to appreciate consequences of any decision made and the ability to express a choice about the proposed treatment or intervention. 18, 19 Slight variability in these criteria does exist between jurisdictions, and for example, not all statutory or common law tests include 'appreciation'. However, 'appreciation' like 'believing' can be interpreted as an element of 'understanding' in that one has to believe that the information applies to their own personal situation in order to make a decision. 20 With a functional approach, clinicians often use unstructured clinical methods of evaluating capacity and provide an opinion at the end on whether or not capacity is impaired. Although unstructured, clinical judgements are often guided by legal determinants of competency within a jurisdiction and still regarded as the gold standard in determining capacity. 21 In research, however, more structured assessments are usually used, and the MacArthur Competence Assessment ToolTreatment (MacCAT-T) is the most widely accepted tool for assessment of functional mental capacity. 22 The MacCAT-T tool was developed through a long history of dialogue between psychiatrists acting as expert witnesses and judges guiding how laws are to be applied. It was based on research findings that compared components of decisional abilities of healthy controls with newly admitted patients who were medically ill, or who had depression or schizophrenia. [23] [24] [25] It focuses on four decisional abilities (understanding, reasoning, appreciation and ability to express a choice) that, although not exactly, do share a good degree of overlap with most legal tenets of competence across jurisdictions.
In this study, we aimed to determine the prevalence of incapacity to give consent to treatment as determined by the treating consultant psychiatrists using unstructured clinical opinion in patients with a psychosis at the point of admission to hospital and then at 6 and 12 weeks following treatment. We used the MacCAT-T to track changes in measures of decisional abilities along with measures of symptom severity and measures of global functioning at each of these time points. We aimed to compare changes in the clinicians' rating of the presence or absence of capacity with MacCAT-T measures of functional decisional abilities, symptom severity and global functioning. We hypothesised that clinically assessed capacity status would improve in parallel with MacCAT-T measures, symptoms and global function. In Ireland, where this study was conducted, clinicians are recommended to employ a functional approach in their assessments of capacity based on the necessary decisional abilities required for the task at hand. 26 This is further reflected in the recently published Assisted Decision-Making (Capacity) Act 2015 that aims to bring Irish legislation in this field up to standards set out by the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD). 27 
Method
The study was conducted in a general adult psychiatric hospital in Dublin, Ireland. The study protocol was approved by the hospital research and ethics committee before its commencement. All participants were aged between 18 and 65 and recruited from an in-patient psychiatric intensive care unit. All participants in the study met the DSM-IV-TR criteria 28 for a psychotic disorder (schizophrenia, major depressive disorder with psychotic features, psychotic disorder because of psychoactive substance misuse, schizoaffective disorder, psychosis in bipolar disorder and psychotic disorder not otherwise specified). Informed consent to participate in the study was obtained from participants. Exclusion criteria included a primary diagnosis of delirium, dementia or intellectual disability (moderate/severe), other cognitive disorders or inadequate understanding of the English language. Assessments were conducted at three time points during the study: the first baseline assessment within 48 h of admission, the second at 6 weeks and finally the third at 12 weeks. Each patient had an individual care plan, and treatment was in keeping with National Institute for Health and Care Excellence (NICE) guidelines for schizophrenia, 11 major depression 29 or bipolar disorder 30 as appropriate that included antipsychotic medication, nursing and medical care, psychoeducation, relapse prevention and a recovery-oriented approach.
Assessments
All assessments were carried out by the first author. Assessments were carried out on participants at each of the three time points as described above and consisted of a semi-structured interview with completion of the MacCAT-T, the Positive and Negative Symptom Scale (PANSS) and the Global Assessment of Functioning Scale (GAF). The treating consultant was requested to record their opinion regarding each patient's capacity to consent to treatment with an antipsychotic at each of the three time points. This was an unstructured clinical opinion based on guidelines set out by the Irish Medical Council that recommends a functional approach focusing on a patient's ability to understand, retain, use or weigh up the relevant information they have been given and to communicate a choice about treatment. 26 This opinion was independent of the research assessments and masked to those assessments.
The MacCAT-T comprises four subscales that measure the four abilities involved in decision-making: understanding, reasoning, appreciation and the ability to express a choice. 5 A sum of these subscales is recorded as a total score at the end. The MacCAT-T Understanding subscale measures a patient's comprehension of the information given to them regarding the proposed treatment and has a score range from 0 to 6. The Reasoning subscale provides a measure of the patient's ability to reason with the information and their ability to generate consequences for each decision they may take and has a range from 0 to 8. The Appreciation subscale has a score range from 0 to 4 and measures the degree to which a patient appreciates and understands how the information about the proposed treatment applies to them and their current circumstances. The Choice subscale measures the patient's ability to express a choice regarding the proposed treatments and has a range from 0 to 2. The MacCAT-T total score has a range from 0 to 20.
The PANSS is a validated medical scale used to measure the severity of symptoms of schizophrenia. 31 It offers both a total score and subscale scores for positive, negative and general symptoms exhibited during an episode of psychosis. The GAF is a scale that measures the social, occupational and psychological functioning of adults. 28 
Statistical analysis
All results were analysed and calculated using IBM SPSS Statistics Version 20. Non-parametric tests used were the Friedman test, Wilcoxon signed rank test and Spearman's rank correlation coefficient to avoid assumptions regarding the distribution of variables obtained from the structured assessments. Effect sizes, r, were calculated to compare changes between measures of functional decisional abilities, symptom severity measures and global functioning measures at each of the three time points of assessment. Binary logistic regression was used to further assess the relationship between MacCAT-T scores, PANSS scores and the clinicians' assessment of capacity to give or withhold consent.
Ethical issues
As this is a study focusing on capacity to consent to treatment in patients with psychosis, the study material and structured assessments focused solely on the functional ability to give consent to treatment and any incapacity discovered in this regard did not automatically imply that the patient lacked the specific competencies to give consent to participate in the study. Consent to participate in this research project represented a lesser cognitive burden than consent to treatment with an antipsychotic as assessed in the research protocol itself. Accordingly, the group of patients who consented to participate was expected to include patients who both had and did not have capacity to consent to treatment as assessed by the research protocol. This is in accordance with other research on capacity to consent to participating in research. 32, 33 It is worth emphasising that all patients recruited into the study gave informed consent to participate in the study and the study protocol received ethical approval from the hospital research and ethics committee before participant recruitment. Signed consent to participate in the study was sought and obtained from each participant at the start of the study. Consent to continue participation in the study was obtained at each of the following two time points (at 6 and 12 weeks) during the 12-week period. Participants were given the option to withdraw from the study at any point. Each participant was given written information regarding the purpose and nature of the study including the anonymous nature of data collection and confidentiality. Those who withdrew consent on follow-up were not included in data analysis at any time period. Patients were given the opportunity to ask any questions they had regarding the study. In effect, the assessments carried out on patients in the study were merely a more structured form of routine assessments that would have normally been conducted by their respective treating teams while in hospital.
Sample characteristics
A total of 91 patients met inclusion criteria ( Fig. 1 ) but 12 declined to participate and could not be assessed further. In total, 79 patients consented to the initial baseline assessment. At 6 weeks, 16 participants withdrew consent to continue to participate further in the study, and at 12 weeks a further 7 participants withdrew their consent, leaving a total of 56 participants who completed the full 12-week duration of the study. All 23 patients who withdrew their consent during the study were out-patients and did not wish to return for further assessment. Of the 56 patients who completed the study, 52 patients remained as inpatients in the hospital for the entire 12-week duration of the study, and 4 patients were out-patients at the 12-week point. This was a 61.6% retention rate of the original sample. The mean age of participants was 38.2 years (s.d.=12). There was an almost equal gender distribution with 29 (51.8%) male and 27 (48.2%) female participants. Twenty-nine patients were diagnosed with schizophrenia (n=29), ten with a psychosis in bipolar disorder (n=10), seven with major depressive episode and psychotic features (n=7), seven with schizoaffective disorder (n=7), two with psychotic disorder because of psychoactive substance misuse (n=2) and one with a psychotic disorder not otherwise specified (n=1).
Results
In Table 1 , at the point of admission, 21 (37.5%) participants were found to lack capacity to give consent to treatment based on the individual treating clinicians' assessment. This figure dropped to 10 (17.9%) participants at 6 weeks and 3 (5.4%) participants by 12 weeks following treatment. Measures on the MacCAT-T mean scores show significantly lower total scores in the population of participants deemed to be lacking capacity when compared with the participants who did not show the presence of incapacity. The MacCAT-T subscales for understanding, reasoning, appreciation and choice all show significantly lower mean values in the population lacking capacity. Symptom severity measures on the PANSS and the degree of functional impairment measured by the GAF all showed significantly greater levels of impairments in the population lacking capacity. Table 2 shows that at baseline, the mean MacCAT-T total score and all MacCAT-T subscales show low mean values (all less than half of the total scores possible) indicating that the baseline population had significantly impaired decisional abilities in all Declined to participate n = 16
Declined to participate n = 7
Met inclusion criteria n = 91 (100%)
Declined to participate n = 12 domains. These improved significantly over the course of the study, and by 6 weeks, all subscales showed more than half of the totals possible. By 12 weeks, all MacCAT-T subscales were either fully or nearly restored to their total values. The exception to this was with the ability to express a choice subscale that was almost fully restored by 6 weeks and fully restored by 12 weeks. Table 2 also shows that measures of understanding, appreciation, choice and total scores improved with larger effect sizes in the first 6 weeks compared with effect sizes for the same measures in the second 6 weeks. Both the PANSS and GAF also improved in a significant manner at each time point with effect sizes of 0.5 to 0.6. Table 3 shows that increase in the mean MacCAT-T total scores and reduction in the mean total PANSS scores show a strong correlation value of −0.67 over the entire 12-week duration of the study. In the first 6 weeks, a medium correlation value of −0.39 was observed between the change in MacCAT-T total scores and mean total PANSS scores. From week 6 to week 12, this value was greater at −0.59. In the first 6 weeks, reductions in positive symptoms correlated strongly with improvements in the MacCAT-T total scores (−0.47) compared with reductions in negative or general symptom scales. Increases in GAF scale measures, as well, show stronger correlations with improvements in the MacCAT-T total scores in the first 6 weeks compared with the weeks after.
To assess which variables most closely corresponded to the treating clinicians' assessment of capacity to give or withhold consent, we used binary logistic regression. The outcome was change from incapacity present to no incapacity present over the course of the 12-week period of observation. Variables entered were change in MacCAT-T total score, change in PANSS total score and change in GAF score. 
Discussion

Main findings
At the point of admission to hospital, a significant number of patients with a psychosis showed the presence of incapacity to give consent to treatment as determined by their individual treating consultants. This figure dropped significantly by 6 weeks and 12 weeks. All measures of decisional abilities on the MacCAT-T were significantly lower in the population of patients showing incapacity when compared with the population with no incapacity. Grisso & Appelbaum highlight that although measures on the MacCAT-T do not offer an arbitrary threshold score for determining the presence of incapacity to make decisions about treatment, scores that are below the average range for the four respective decision-making abilities do indicate severely affected Table 2 Mean scores of MacCAT-T Scales, PANSS and GAF scores at baseline, 6 weeks and 12 weeks after treatment n=56 at each time point All remain significant after Bonferroni corrections.
abilities in these domains that would likely demonstrate an incapacity to give valid consent. 5 Our findings corroborate this. The population of patients assessed as lacking capacity showed a greater degree of symptom severity and impairment of global functioning. All measures of decisional abilities, symptom severity and global function improved significantly within 6 weeks and again by 12 weeks. Further improvements may have been observed beyond this had measurements continued. Improvement in a patient's decision-making skills as their symptoms decrease is a phenomenon that is often observed by clinicians in clinical practice but has limited evidence in the form of corroboration from research measures such as the MacCAT-T which our study offers. Measures of understanding, reasoning and appreciation improved in a similar manner throughout the 12 weeks but at a quicker rate in the first 6 weeks and were almost fully restored by 12 weeks. The ability to express a choice appeared to be fully restored by 6 weeks in most but not all patients, indicating that in some patients this may reflect the expression of choices that were not based on intact capacities at earlier points of recovery.
The improvements in measures of capacity correlated strongly with measures of the severity of symptoms (PANSS) and measures of functional impairment (GAF) indicating that impairments in capacity are related and likely to be proportional to the severity of symptoms and the degree of functional impairment. At baseline, the mean PANSS total score of 89.4 corresponded to between the 'moderate' to 'markedly ill' range on the Clinical Global Impressions (CGI) Scale. 34 This decreased to 65.3 ('mild' to 'markedly ill' range on the CGI) at 6 weeks and then to 45.2 (below the 'mildly ill' range) at 12 weeks. The mean GAF scores on initial assessment (32.7) corresponded to the 'seriously impaired' function range and at 6 weeks improved to the 'moderately impaired' function range (52.2) and by 12 weeks was within the 'mild impairment' of function (65.7). The percentage reduction of the mean PANSS total scores in our study from baseline measures was 26.9% at 6 weeks and 49.4% at 12 weeks which is comparable to the recommended 50% reduction from baseline cut-off values to constitute treatment response in most published drug trials. 34 We found stronger correlations between positive symptoms on the PANSS with improvements in measures of functional capacity on the Mac-CAT-T in the early stages of treatment. This finding is supported by Howe et al 35 who showed that elevated scores on positive, cognitive and excitement in the PANSS factor scores had lower MacCAT-T scores.
Binary logistic regression showed that the factor best describing the clinical assessment that patients who had lacked capacity had become competent was the MacCAT-T assessment. Neither change in symptom severity nor change in global function significantly contributed to a statistical model of this change in competence. However, change in the MacCAT-T assessment instrument was statistically a good model of how clinicians assessed change in capacity. Within the MacCAT-T scales, change in the measure of understanding appeared to be the best model for how clinicians made this decision. This may suggest that clinicians were either too narrowly focused on this cognitive domain or that clinicians are not sufficiently aware of the complementary domains of reasoning, appreciation and ability to express a choice.
When compared with similar studies conducted in a forensic psychiatric population, the trend of results in this study is in keeping with their findings that measures of different functional mental capacities do correlate directly with global function and inversely with scores for severity of psychosis. 13 Also in forensic populations consisting of longer-term patients, functional mental capacities for consent to treatment and fitness to plead have been shown to improve over time with treatment as usual, with effect sizes between 0.3 and 0.7 12 which are comparable to results in this study. A few cross-sectional studies offer conflicting results from ours and argue that impairments in decisional competencies are only modestly related to psychotic symptoms and are more strongly related to cognitive dysfunction. 36 In middle-aged or older populations of patients with schizophrenia, cross-sectional associations between cognitive dysfunction and capacity to consent rather than symptom severity have been shown to be true and encourage clinicians to develop more effective methods of providing informed consent in this population. 37 Another crosssectional study demonstrated that in a population of patients with chronic psychosis, decisional competencies to consent to treatment were more related to cognitive and negative symptoms than the classic positive symptoms. 38 A recently published study in a forensic population adds that neurocognitive impairment mediates some effects of symptoms on decisional capacity. 39 These studies probably reflect the degree of heterogeneity within a psychiatric population, and consideration should be given to other factors within subsets of the population such as age-related cognitive decline when assessing capacity.
Study limitations
The main limitation of this study was the relatively small population size of 56 patients. The sample studied was diagnostically heterogeneous with a high number of affective psychoses rather than solely schizophrenia, and this may limit the association of results to one specific diagnostic group. Selection and attrition biases may also be considered as potential limitations as during the stage of recruiting participants, 91 patients met the inclusion criteria but 12 declined to participate initially and 23 subsequently withdrew their consent to continue in the study and therefore could not be assessed further or included in the analysis.
In the study, patients demonstrated improvements in capacity to consent to treatment with an antipsychotic that correlated with improvements in measures of decisional abilities, symptom severity and global functioning while undergoing treatment largely in an in-patient setting. The treatment offered to patients in the hospital consisted of individual care plans as per NICE guidelines and included antipsychotic medications along with nursing care, psychoeducation, relapse prevention strategies and a recoveryoriented approach. It was not possible to rigorously standardise the treatments delivered to each patient. The study did not take into account the potential for slight variability in each treatment plan such as types of antipsychotics used or combinations of treatments used. More variability may have occurred in the later stages as patients availed of periods of temporary leave from hospital and transitioned to out-patient care. Treatment in the study should best be regarded as 'treatment as usual' and would have a degree of standardisation with other jurisdictions based on its adherence to the NICE guidelines. All patients who remained as in-patients for the duration of the 12-week study were reported to be compliant with antipsychotic medication but this could not be ensured during periods of leave from hospital or as out-patients. Given the additional non-pharmacological interventions in individual care plans whose effects were not controlled for, it is not possible to relate the improvements in capacity to antipsychotic medication alone. It was also possible that some of these patients may have simply improved because of the natural course of their illness, and treatments received may or may not have had any significant effect on their symptoms or decisional abilities. Similarly, it was not possible to rigorously structure or standardise the assessments by individual clinicians of the presence or absence of capacity. Sixteen different clinicians treated patients in the study. Although this may be considered unreliable by some, it was probably an accurate depiction of how capacity is currently assessed clinically in most jurisdictions as clinicians in Ireland and in other similar jurisdictions assess capacity using a functional approach based on the criteria as discussed in the introduction.
Clinical implications
Based on our findings that impairments in functional capacity to give consent to treatment in patients with psychosis improved with the reduction of symptoms and improvement of global function, we would recommend that clinicians utilise treatments that focus on the reduction of psychotic symptoms in the weeks after admission. We found the reduction in positive symptoms in the early weeks correlated strongly with improvements in decision-making abilities, and thus, treatments that address this are likely to be beneficial. Similarly, increases in levels of global function as depicted by the GAF scores correlated with decisionmaking abilities; hence, interventions that aim to improve global levels of function are likely to be of value in further improving functional mental capacities.
Given the significant proportion of patients deemed to be lacking in capacity to consent to treatment at the point of admission, we recommend that clinicians be aware of this when treating patients in the acute phase of psychosis. Using an instrument such as the MacCAT-T in routine practice may be considered as an aid or guide to decision-making. For example, clinicians may currently be influenced by deficits in understanding as shown here, but may not be sufficiently aware of impairments in reasoning as shown by the ability to appreciate the consequences of the choices available and to compare choices accordingly. There is, however, no indication that structured instruments such as the MacCAT-T should be used as 'actuarial' determinants of fixed threshold scores for capacity or incapacity. In the alternative, training should focus on the assessment of the domains of understanding, reasoning (consequential and comparative), appreciation and ability to express a choice.
The PANSS and GAF may be of additional value in helping to support a clinical judgement of incapacity given our findings that show direct and inverse correlations, respectively, between capacity and these measures. Our findings also indicate that the presence of incapacity in the acute stages of psychosis is not a static state and does improve in a significant proportion of patients admitted to hospital as quickly as in 6 weeks with further improvements observed in the weeks after.
Legal implications
This study was conducted in Ireland where mental health legislation in the form of the Mental Health Act 2001 allows for the treatment of involuntary patients who cannot give valid consent for up to 3 months before an assessment of their capacity to consent to treatment is required to determine whether treatment without consent is still necessary (Section 60 of the Mental Health Act 2001). In keeping with findings from this study, there may be evidence that the duration of 3 months is excessive, and earlier reviews of capacity to consent to treatment would be more in keeping with respecting a person's human rights.
